Harnessing the secretome of hair follicle fibroblasts to accelerate ex vivo healing of human skin wounds.
In skin homeostasis, dermal fibroblasts are responsible for coordinating the migration and differentiation of overlying epithelial keratinocytes. As hairy skin heals faster than non-hairy skin, we took bio-inspiration from the follicle and hypothesised that follicular fibroblasts would accelerate skin re-epithelialisation after injury faster than interfollicular fibroblasts. Using both in vitro and ex vivo models of human skin wound closure, we found that hair follicle dermal papilla fibroblasts could accelerate closure of in vitro scratch wounds by 1.8-fold and epithelial growth capacity by 1.5-fold compared to controls (p<0.05). We used a cytokine array to determine how the dermal papilla fibroblasts were elucidating this effect and identified two cytokines, sAXL and CCL19, which are released at significantly higher levels by follicular fibroblasts compared to interfollicular sub-types. Using sAXL and CCL19 individually, we found that they could also increase closure of epithelial cells in a scratch wound by 1.2 and 1.5-fold respectively, compared to controls (p<0.05). We performed an unbiased transcriptional analysis, combined with pathway analysis, and postulate that sAXL accelerates wound closure by promoting migration and inhibiting epithelial differentiation of skin keratinocytes. Long term, we believe these results can be exploited to accelerate wound closure of human skin in vivo.